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were  illuminated  with  Of  fields  and  the  field-to-antenna  coupling  transfer 
functions  were  measured. 
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Table  2-1. 


DOD-STD-2169A  specifies  the  HEM?  field  environments^  terms  of  three  time  regimes: 
The  early  time  (El)  field  pulse,  the  intermediate  time  (E2)  field  pulse,  and  the  late  time 
(E3)  field  pulse. 


All  three  environments  induce  current  pulses  on  exposed  electrical  lines.  MIL-STD-18&425 
defines  generic  current  pulses  for  each  environment:  The  El  field  environment  produces 
the  Short  Pulse,  the  E2  environment  produces  the  Intermedia^  A  ^ 

Long  Pulse.  _ _  _ 

Unfortunately,  the  terminology  of  DOD-STS-5l69A  is  now  also  widely  used  when  referring 
to  the  coupled  currents.  For  example,  the  Long  Pulse  is  also  known  as  "E3";  the 
corresponding  pulser  is  called  the  "E3  pulser."  This  short-hand  presumably  does  no  harm 
as  long  as  environments  (in  Volts/meter)  and  coupled  currents  (in  Amps)  are  not  confused. 


The  test 


ddressed  all  three  HEMP  time  regimes: 
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2.1 


Injections  were  performed  with 

— 3  ~  <  The  infected  current  was 

the  pulsar  output  eosnected^^^l^^ — 

increased  stepwise  as  a  precasmon  as  shows  m  Table 

- — first  column  lists  fee  pul^r  voltag®  s^t  Tii  s^sd  an^ 

f5e  the  measured  peak  currents  on  the  pulser  output  cable  sad  on  the  return, 

respectively. 

Since  the  return  cuiwm  is  equal  to  the  puto  ompot  <M 

accounted  for,  Le,  Kirehhoffs  dreuit  equations  are  satisfied  The  last  c©femn “  “* 

estimated  path  resistance  (R^).  It  is  in  s®n®§  source 

by  design).  can  be  estimated  from  the  peak  pulser  voltage  VP  and  fee  measured  peak 

input  or  return  current  as 
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(2-1) 


The  calculated  values  in  fee  last  eoluim 
than  1  oh 


ice  is  less 
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The  waveforms  were  recorded 

transients  were  generally  samplea  every  l  ms»  ^m/for  a  fife  E3  measurement,  there  are 
360000  samples  (9  Mbytes).  Consequently,  fee  fife  time  history  of  fee  measurements  cans©! 
be  plotted  in  a  useful  manner,  instead,  narrow  time  windows  were  selected  m  aU  following 


AMPS 


time  scale  (file  G1790OAC). 
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Figure  2-31.  E3  wire-to-ground  expanded  time  scale 

(file  3A0028BC). 
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All  measurements  were  ^  ^1 

or  ^e  Mmulato1, 

(prefix  "V").  The  column  entitled  Tolar”  describes  whether  the  simulator  fields  were 
parallel  to  the  principal  antenna  radiating  structure  ("WORST  CASE"),  or  perpendicular 


o: 


to  the  reference  location  Rr 


4.4.1  Rgpreseateiwe  MsotIIs  f®r  Esdi 


Table  4-1  shows  that  worst  case  polarization  indeed  produces  the  large* 

.m^ewL  The  currents  induced  in  a  50  ohm  test  load  and  into  a  shoo  orcutt  are  overlaid 
in  the  following  figures  (Figures  4-11  to  4-19)  for  the  worst  case  polarization  of  the  modern 
field,  exeepTia  thenro  cases  indicated.  Each  figure  displays  the  spectra  and  the  nme 

domain  transients.. 

Note  that  the  short-dreuit  and  SO  ohm  current  waveforms  are  quite  shnila!-,  ue,  the  short- 

circuit  current  is  about  twice  the  current  into  50  ohms.  The  reason  for  this  is  discussed  in 

the  next  section. 
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LCQ0n3 


wife  peak  ampBtades  vp  to  500  A,  me  times  te«  ^ 


asm& 

duration  fFWHM)  of  about  5  m 
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This  Appendix  contains  the  equations  to 

fields  at  a  height  h  above  the  ground.  The  equations: 

wave  (incident  electric  field  is  parallel  to  the  ground) 


direction  which  is  in  the  xy 


M  ’A1! 


plane  and  fonns  an  angle  6,  with  the 


le  height  of  the  antenna  tested.  The  earth  parameters  £,r<  o  were 
the  calculated  field  transfer  functions  to  the  measured  transfer 

1  to  1  mho/m. 


For  each  measurement,  the  i 
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